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(54) METHOD FOR MANUFACTURING TRANSISTOR 
HAVING REPLACEMENT GATE STRUCTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a transistor of extremely short gate length. 

SOLUTION: This transistors is manufactured by 
separating a first region 16 of a semiconductor layer 
from a second region 18 of a semiconductor layer 12. A 
first throwaway gate structure 26 is able to contain a 
replaceable material so that the first throwaway gate 
structure 26 for first transistors is formed for coating 
the first region 16 of the semiconductor layer 12. A 
second throwaway gate structure 28 of a second 
complementary transistor is formed to coat a second 
region of the semiconductor layer 12. A replacement 
layer 7 is formed to coat the first throwaway gate 
structure 26. The replacement layer 70 is able to 
contain the replacement material. At least a part of the 
replaceable material of the first throwaway gate 
structure 26 is replaced with the replacement material 
of the replacement layer 70 to form a first gate 
structure 80. 
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ffiAJB (70) imi&zti&. mtm (70) Ram* 
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o) ©■»*m-cJHrmmyt6*ir, giy-« 
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job, 

[0 00 1] 
[0 00 2] 

*©*i-ttfi«rc**. B-rBBK^rHtt^-fx* 

[0 00 3 ] Btt**'<<-fXfE& h^>^X£. 3>x 

**> 7imw®£mmtm*mw (cmo 

S) h^>^X*#<&*. CMOSh7>^^», S 
OfCiM)* **cr>h^>^x*#— HKCffi^64l 
£*><Dr*a. CMOS h7>^^»fiitl^lS 

[0 00 4] CMOS h^>^X*<Dy~ MtftttiMf 

Rtf3^i^6fi5*5fls|:tr*©3&i«3i-C4E>-5. CCD 
[0005] 

[«ra©JW*LJ:5<L-rSSjB] CMOS F7>^^ 
0^-h»«ti»Ty-hSfl5 (d i sposabl.e 
gatetechnology) £Bt»TBB3 tiJ: 
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&*t>tifi»fc:$H>xca* h^©B^tti&-tt©W 

[0006]^t, *38fcMHc*f(,>T. I$l^:ffi« 
S^HIBWt^zSft (CMOS) *5j:Cf-e©flSO*-f^ 

mm*ii\tttxti* mm^titcy-bm&^r 

[0 007] 

7ji4xi*2m»m<Dm i b»«bb^#b©sii2« 
mfrttmrzcttcxvTYtmztixs. mi h^> 
*<Dm i ©s^sty- bmm&m&^m&mvm 

ia*lB«*«oT»«3ftJ:5. c ©Blotter 

ry-hBB©B»ir«WH©^ft< mriB 

[0008] K(cMM(c», Sl«««c86^ 
«fftft40 0-500firfil5^L90!»ra 4 
[0009] ffiSBflll fe*0W2««*«oT¥«ffc» 

N^i4».j:oW2o«r»liry-h* 
tarn 2 o»«ty- h*^o^tB^^s^ r * * * ^ 

40 jWB«3*U:5. c©*Bfllrtt. a&Utt, jpHffc 

» 2 oiec^itr b tmvmmmtzm ~> xnms n 
cfc^„ c©se»«tr», c<d®^«, 

[ooio] *^©»jgo^swk«ccfi£^« % mzco&i 

50 *. cOWWHTtt, » 2 «Mm«dtr» 2 S8W^ 
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<om>mxy- hm&<Dm2m&mmttn<D$>tj: <tt> 
-^VHtm 2 i^t^tatM^nti 2 y- h 

co 0 1 1 ] *«w<z>waiJOc«it«rw, » 1 y- hm 
m&m 1 y- hatss 1 t t&xf*z 0 

auWftBSffnBmr* 0 , y a > v ^y^>. y 

etasr*. p?£cck-:/£*u:5. t$2<D$t 

* a * * ©ftas&tm*^ c i 
[0012] **w©a(©»»ijj&:is»«"ctt, 0 1 y- 

FEfjgOOJfl 1 y~ » 1 <Z>*f»*d* C <b**C 

02y- mtt©ST2y-hS«:«*2C0. Mi 

fittfi***C£:#r#. nJK«:K-^hJ:5. **2 

5 ~ *? a * * i > I** offers &tm**b c & #r * 

[0013] *»w©fis&a«fl«j»«cctt. h ^ >i? 

^ams. wc. y-httftts. m>mxy-b<om 
nmmtm^mmm^xw^^ * t £ sc.* 

^<om<ommt. mzm>mxy^ bffiftxm^tix 

[0014] *«ISOMOR«fl«j»»tt % ill* U ft: h ^ 

>^^wtecir*5„ 4$k, y— bwm#% 
[ooi6] <fcof-eti©«Fa*ct D5c^(cajR 
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[0017] 

flktt. ccriii A-H*gMtt*c#J&T£c<fc{cJ:-p 

sn^y- vmmzmrz>tmm£mffib®zm{* (c 

MOS) tt»»*h^>^* (FET) (DK&ttfkb 
- tffi&<D'J>K< 1 4>— 6 trc y- h 

Mftfc^ty- b&ffiicu^xs* z 

bwmmcftLxmmz 
•5*5i»rtMfc&**D, y- hiraflaoaa^BSiu 

«y- b&zitzmrzy- hmmzusmtrz. 

[00 18] 

20 [ns&w] h i aw, *&w<D— mmmicmsmmi h 
^ > ^ s c i h -aimv *> zct n 

30 [0019] 1 0 ti^ftll 1 2 

Jpfe^±^*# (SOI)*, *?<fcO* 
[0 020] JKTJC^iWKa^S— 3t»«"C«, » 1 h 

40 &Pn)B ccD^6fe^r«, 

ST2««1 8tt^Il 2*CC^«Sti^tp^ 
^x;l/2 2^0Ct^'Ct-S e nf»)x;l/2 0^ »; 

(h^occ, -e<D^o 3? b -5 ^ *k{*mx% z 
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<D<£.5tC F~^$ftfc9r#£C±£SIS?;*ft < |:0. 

[0021] 1 2 wcftmmm 1 4 * 

£ i^T t #St«iiS 1 4 1 2 £SU 

wortt, amw& 1 4 &m<>bu> 

[002 2] 2<E>Sll««l 6^X91 

2 8(^ btiHktUXttrctkXSZ. 

[002 3] — S8»«rtt. SH*yJ:0W2©ttti»r 
^-h#S£2 6te<fctf2 8 « % HlJjlaillJCfc-jtS 

fct, *l*<feOP*2©«^»r4r'--hfl|JS2 6*jJ:^2 

8« v -en-en, >^*:7yiz#3o. ^&pjt&E#3 

2, fefcCMr+tr^A* 4*^tfCi:*S-Ct^. £{T 
6ty- h««2 '6feJ:aP/*fctt2 8*^^6n 

3 o @^nj^g:^3 2 ©■»gk*©Hie¥*ffM 1 
2©(aa»*i»±-r*fca«>cc, ^&Mjm&fr3 2t¥m& 

strs&Slgtcfe^r. iffiftpj(8K»3 2©«s. -fr 
* y 3 4 {3:. y- f & ft4 »r ©ajftiirtBK 

&$ZVVV*4Nl*Wttth**Kl>X*>X\*> m C 

teM&7u-teX<D*:<D{fc<DJMfctel,>X. j£*rW?<D 
V— b&WBL (clad) $n^Ct^t^ a ££o 

r. m««©y-F**a#iM.£*i. *2«w©y- 

F.#a*SAfcft&C>^l3BT , tt % »2««oy-h 

** + *:*tmc, #2««<z>y- -twviM Ffb* 

O— a»fc*5^Tfi(r»y- F • 5/- hJS6t«£*r*-Sn 
T>«:X Ur> 3 ;U F WEtfffi^y- F J/- T-ffiiuffl^^ 
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y- FiI®cJioT3aB3nsc±ic&*5. 
[ 0 0 2 4 ] HBWtB, ^?7rK^30IJF^> 

^x^o-^ifcttH^©^- f mmftz&t* c t&x 
ccommmxitt. ^v^rm^3o\tm\t^mt 

T, ^»7rK*3 0tt**i*iSI2t«^r«j«$n 
10 »ry- h«S2 6*j^CX2 8*»J5trS«F©Xtr^^ 
[ 0 0 2 5 ] -ISfeWlr W % {B»nJttB»3 2ttF^> 

^r©y-FS»*#trci*JriP^. ccdki 

f h7>^x^©^ F«***/iWS»ilf«:tec»r 
tt. ^^^©p^F-^VF^e^F-^^CHi 

. *^*ffid3 2 3^n»b^>^Xdr©y--F«»«&JiR 
3 2 6*VC F^>t?X FW*#j£j£ 

$n^o c<z>5S«wt*k a»w«K^3 2«^jsa^ 

7K^3 0#a&pJtEE#3 2<Da*»it*C»r«X F 
^ilti< Ci^^-r^^d5CCg^pJt6K^3 2 

^^ 7 E^3 0, MfeoJ#tK^3 2, *jJ:c?+* 
3 4 «e<Dffe<DW^^^tP ZtifiX^ZHLZ; 

^cbtc, »«ty- hi)!2 6 fcj;c;2 8 ttf ©ft© 
[0 02 6] ilB^tmi, *l*5jtOW2«« 

i 6tecfctf i 8 4Sor^mii4 0^B^5ti^„ l&» 
40 fB4oommc9ciL-?xmm<Dnm{t&mf vxh^ 

l\ mmitlZJz-iX, «l»»ry-F«J62 6*Jj:CK2 
8 ©jgfiJWFCCx -r ^ $ ft, pjftfci2:# 3 2 ©^gI5K:^ 
-pt^S1-^,7r^3 0©WTOM$ni: 

[0027] &mm4 o 1 

2*£tfffil>»Ty- F«Bfi2 6 6JTCF2 8*Slor* 
i^fSCimS. c©^ISMt?«, i^iliUg4 0 63: 
XWtMZ lto£Vm>t£X>?-bfflk2 6&£V2 

8zm~>xm&$i*z>ctifix%2>. tmm4o&wat 

50 ^3@, KfbttH. *fclW«ft«Jft©»**tfCi3^T 



(5) 

7 

m&mi 0U5 0- 1 5 0^>^X hn-ACDJf 
[0 0 2 8] SlC^tlt^i, Iff lffittl 6&95 

l^ii4 o ©»$w*i**s*rt:, is i o^L^ty- h 

JSWCtt, CS>c±«, JV2KM1 8*S5«*J!40 
o»#*v**ct\ Mi^i 6*£3ttttua4 0& 

SSl«*16*(D^»«:JS12^SW3n^. -SBM* 
[0 02 9] 3$1 h7>*yX^©V-X44|j 

J:tf KW>4 6OTfcjiES*iJ:5. -SBSMflrK, 01 
/cV^44*J^FU>f>46(t ffi^ity-F8 

i*2 6tcBt»-*-£¥»«rai 2©nii»«i e%a^r 

U< B," ^U^fcV-X4 4*><J:tf F W>4 6» 
V^44*jJ:^FU^>4 6W^iaK:JT^ja* 

[0 030] ymttmi 2<owi*«i 6 4>K«dt3n 30 

-X 4 4 FW >4 6tt-e©fl6©F-^> F*4 
> 4 6 tt-e©ft©jfirtt r^fiJtr # & c <h ^^$^<f: 

5» 40 
[0 03 1 ] IMlD£#JfcT££, »2««1 a«s 
4 0 ftT, *2©«t»»t^h 
««2 8<DS0fc»2ff«3M»*5 0^$n-5. We 

Xn-^^^nSCiJ&UC, ft2MBtttttt50tt 
tfcWCtt, CQ«»tt. »2««1 8*a^»WB4 0 50 
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[0 03 2] 2*«-*Tvx*»5 2]W«SI 

3*1*5. v^^jg5 2{s, ^1 F^>^*flav— ^ 

4 4*j<fctf FW>4 63£<£>> «5c»jS$tiTl>-5«ai 
£«Sl/T. IS2 h^V^X^CDV-Xfc.fctf FW> 

Wrfct. ^^15 2tt, mi h^>5?**©, *i<z> 
ttL>*?d'-h4t&l 6, SlMRtttt*4 2. v-* 

44, *<*tfFW>4 6£a5C£#rtS. COll 
tfiWr. 7X^15 2I»¥4WJI 1 2 ^a^T^ffl^ 

aa**3*m>&co a* 2 f^>^* 

*O»2««ft«t»:5 0JiK:»L/r*>J:U. #I838©X 
5 2 »* 2 «Wl 8 4><Dl&IM 4 0 «;7 7 

H3 i©»^5^^t*«*sc £ftj£2 

SHiU 8#>6^X£J15 2, MM4 0. *JJ:^b7 
tJ13 l«ni«(C|»£-r«ft:»(CJCErttx?^'r«C^ 

[0 0 3 3] ^**B5 2«*ffc«Ji**«*C<fc#XS 

&„ t<Dmfcffl~cu, tiHtMrntirs o-ioot>^ 

tifcLK:, vX*«5 2«:xt:*4 t 2' + Jl'J«gfcJ:6 
[0 034] #C$C, H2h7>^WV^5 4*J 

wFi^Y>5 6«3nj;i — mmm-ciz. mi 
^i^sci^rts, mem i Yvisv>xz<m*> 

±#^fcV~-X4 44W:tf FU-f >4 6(CH*L-Ci4^ 
fcJ:5iC. ^±^o^V^5 4^FU>f>5 6 
il#ty- h 2 %Kffl&-tZ¥mm 1 2 CDH2 

. y;Wx£ACD F~^3ftfcxb'£*^JUJg£^fr 
C<t**C££ 0 #?£L<te, ^±^^V^5 4fc 

^fi^^>56 s&*»^«k: ct o r F - 

^3ft6o y-^5 4*y<tCXFUY>5 6te 

[0035] mmttmizvmzimi swmmzti 
^miz*)>. miPt abst^«r>^>^©n^F-^ 

>hxetTF-:73ti<fc5. $>^C^it^^t^> 
'j3>|ttp^ F-^^>F_b©n + K-/<> h^r^n 
IFwOKW-CF-7'm^ *$m<D*^-? 

^0'Fl/-{>5 6 tt^OffeCQ^ D * C t 

[0036] COl»jSr^^jB5 2^»*Snct5. 
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JSS3ft,*5. 

[0 03 7] ^^Ji5 2^l^ »fe±3Wo 
/cV-*44, 5 4**«fctfFW>4 6, 5 6«M&C#L 

Xfe^Fl/>f>©||lMm V-*4 4, 5 4*J<£ 
y f KW>46, 5 6J«a«ST^-iKRTA) 

#ofcV~-.X44, 5 4*J:tf FU-f>4 6, 5 6K 
[0038] V-X44, 54WD £ FU^f>46 k 5 
54*5cfcD r KW>4 6, 56© 

4 6 % 5B«9fitttttm*£OT&. 
y-F»3£fc, V-X4.4, 54*5<fctf FW>46, 

5 6 £~«tc»*a*iJ:5. mfcJ:o^*fctt3r2 F 

j&$ft<fc5. ¥fiifci6 o is» i ofti#ty- btta 

2 6©-g&6 2 <t k »2<Di^ty-«2 8©- 

* ^"e:^ 34<du^/i/& & i^tt-en^iiK: £ r*tft$ ft 

cc x smitm 6 o g -jrxmi&x* z ctz 
[0040] — WfiWrtt. ¥-m<tm 6 o 5i«ffciftt4 
W*m (cvd) yofe^icjroriatsci^t? 

ffc*»-««awf* (cmp) , x?^^, 

?*fr^ft*t<i:fcUC, ^fflffcH6 0 
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<fc*fflB«*ftJ:S. feLl^y^-f Ht^-h*Wt30«F« 

Rf BRM £ tb^tCM P rcDR£a^ J: 0 it L l >j»fc»Jl 
^ciTCD^acc J: o-cSHS ti J: *> . 

[oo4i] &g©c©B*j*tr, 

#fc< k &1c^±XW<1iL&'>VC^ V-X44, 5 4 
10 fc<fctfFW>46, 5 6imc^»;t^KffcUTC^ 

-FttaS&*6ft*C<fcfc<, S!fcnMOSF7>^ 

x^©y-h^g^^ni^ c©5S*«-cfct. n 

ft (la^^tiTi^io , pmos b^>isxz<Dy- 
h^ot^5r>^>i;^ F^#*»sftHfS<* 

•t*6ftT, pMOS h7>i>X^(Z)y- Fi:&BK:#M& 

©y- h &mt>tx?t&-c. pmos F^>^*£©y- 

F£* pMOS h^>^3r©«ft?Ttt*t»©8tt«« 

©**«or^ft-rsaw?»tt^*>t/yi^-f f (Ti 

Si,) *©£Kt«HW©eBSI^mtxtf**v + 

X*£/c{«©{fe©F^>^X*©y- F**yU*-f Fffc 

h^V^^^-Ffitaffi^Ttf*/ 
[0 04 2] ® 1 F£#JB?-r££, »2©«ir»»ry- 
30 h2 8CD^^6 4r*mr>X*r + v7B 6*S*)S3tl 

*swai©»*ry- f2 6©a#&*©Pi& 

2 officer F 2 8 £«8TSc ±©r#** 

©ffit^Ty-F«»2 8^fflfe-reCi^L«:, *1 

SSffSjOSOfeWTfri, +t^66»50-500^> 

40 €>Ci^Ltc v ? r/6 6 »^©flfe©-^f5*r^te 
J: 5i«^-C t S C £ 5:51^3 ft J: ^ . 

[0043] &r?xmmm'<2>&5^ *«c, »i© 

ffit^ry-F2 6^S-3-CSgyS7 O^J58Sft<fc 

5, «3ft»7ot*»i©«i*»ry-h2 6©aftfli«B 

3 2 ©^^Mf4^a^^^. set ©r t ^a» 

so «tm*a#»«c4©-r#saia&«s**tpci 
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*©tt*wau f-h 

[0044] — seswcra* w&m i o www 6 

0, tR10ttt4try-~l-2 6. fej:^t^66^ 
Mor^»$MJ:^ 0 HWI7 0». .1. 5 00 -2. 

2, 000-4, OO0t>^XhP-A(Dil$« 
®»S«*1. 5 00-2. 0 0 0^>^ hd-A^CD 

r^5^A»«n*a5 5'oo-i. soot>^ 

- h 2 6<D»*bJ«K^3 2©ifiMg^£HSftfo*© 
*fflSStt«fc5. 

[0045] *>uH2<o«^r^- F2 aa^tt 

^m^x^ir, »2o«t^r^-h2 8coa 
ffi^6 4^^a^nJ: ; 5o fi^r, »lCDtt^»T 

h 2 6 <d»*ojs6e$* 3 2 <DS*a*.<Dmtc< mm 
mi o©a»*m«»r 2 officer h 2 8 ±«Ett 
11^. ftjM&iawrcra, g»@7 0fcfc^*-~> 
#te«tcjpx ^§nr, ^Wftccffr 1 ©ffi^jsr h 

2 6<D#£S5g|$#7 2#^3;ft& ( . ^HJ^Xn-^ 

<0«6Ci»T^- h2 6*5^:^2 8 CC^fbT-ecoffecO^tt 
ccflBSr t^ci ft J: 5 . 
[0046 ] ■*«*.«m<Z)NIK:, flBfttm^ai7 4 

55EP7 6r^3ns<fc^«:«ajB*t?»«6-r^ a&nj 

[0047 ] -JBWTCtt, «ftRlffit«*iifflft*m<!: 
4»J:iy ff a»Wffit*HW«ft»4 0 0-50 OgcD&H 

[0 04 8 ] tfcoT, -^tcgi^ty- HKWfcttBI 
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flB68 03W»fiESti*Cik:&S. C<WS»* ^-hB 

10 [0049] gjfe-5J^t«4CDii^T^g^«*4^S^^A 
fc«*C. S^7 0*T#l&Lr^Sg*|**6*ifcH 

6£-,*§K:. HD©a9W70*»*TSJ:^«:¥fflft 
(CMP). *WiPI«&^rjSCC<fcoT^fflYfcS 

20 [0 05 0] HlG*#Jfirr5i, y-h«JS8 0tt, 
;<77rB»3 0(cJ:o"C»JSSti6y- hSfH&8 2 
SB^***^^-h^8 4££*t*C£#-C* 

j&8 o tt«coffi©»tt«c«fltr# S c <t *mM$ ft J: 

[0 0 5 1 ] — ^SfeWTtt, h«*8 4 x * ^ 
30 ^n — X (overgrowth) fccfc-STgL**— 

ttpcim^ -mj&wvte, y-he^8 4«^ 
y-Fw*8 4«*©fl&aa&tm 

[0 0 5 2] SSCCJ:^^pT«ftB»3 2 3^nJg©y- 

ry- hffi&2 8«H2 h^>^x^coy- hm^^ 
40 a/c*jo, Rsura^s^ttftci. collie 

n^-hflBS8O*jJ:02 8*#tfCi3&«r*6. 3* 
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»t«M9«c^ , cc>*jOWlt?tt, 01 officer V 
-M*»2B#++*:/S*vc % ±r«^»r^-n« 

-h#«2 8#l^:fe«fcCFMft<5*i<fc5. C<Z>£5fc:, 
01fcJ:tf02 h^>^*****i*hpJfrfeJ:tfn» 

[0 0 5 3] »2<D»«ty- h««2 8#a#&* 

en&ftHMrtt. 0 i hmms ovmwems s 

0iy-h^8O©S2ffigP#8 8»y- h@#8 4CD 

0 i h «5t 8 o *mtc # stm**tf ci^t 
^ncc»orw»*s«f c <h ft < , B*»* 6*i<fc 

5. aft»CDWS«rii, *t^86tt50-500 
ho— AjrcJ:(r>. ;WMW>;*:3 — ^*WMi 

fc/* * ^ je«(c«src€r set *as? s n 

[0 0 5 4] »20»«ry-h2 8S8-3t. 02 
K^bfc<t^fc, 02g&Jt9O&2, »2 0»»»ty 

- h 2 8<ds&pji&e:#3 2©a»pitt«H.<fca#»*> 

®&^#£K*02 h^>y^5r©y-h*mift«t? 
£35. p^fe«fctfnrah^>^;**te*fl,T % 

"*©tt*RI«. f-hJSaH *J:t«8y- h*Z 
ttftffepfcfc&c, #fcn»h^>^**fl!±t/tff*c 

tmv&Z^. pffcMnf h7>^X3f^ I2(D 

ffii^r h tnt 2 8 <dm& i-rcax^ 3 2 omsmtfo 
mn<oftt> o «c«*»*>* c l <ox # 

[0 0 5 5] -*«fllr5*, *2B*B9 0#* ¥«{b 
JB6 0, *2fiD»»»ty-h2 8. *jJ:0f*+?:/8 

6*aor«B»sn4:5. cowstesowfirtt. 02 

B»JS9 0"», 1. 500-2. 500t>^ha- 
ACD^pJ^&^il3 2 0C^OT, 2, 0 0 0-4. 0 
OO^^XhP-AJlte^^ft^o 
-^SH-ftacifcUfc, 02S8UI9 Ott, 02 © 

»«ry- h 2 8<z)i^inj^iz^3 2<z>^fSga»iig 
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[005 6] fcl*l^-h«i80*a-3t*t^ 

8 6»3nwti(t *2a8W9o^dr--> 

0iy-h«®8O<D±SB8 8# 

nmmti£5 9 «^t, 02atfe»9o<DB»*m 

W\ 02 ©ffi^ftty- h 2 8 CDl»SWffilZ»3 2<DB 

cMJMttmWlrtt, 02B&M9Oti^*--->^fc 
10 J:^x^$nr, $I^2(D^#ty-h2 8 
0#*S5a»9 2jW»3*l<J:5. 
fcttftSCifctK. 02B»JS9Ora, ^ly-FH 
^8 0fc<j:t;i2ftl^ty- h 2 8$C^LT-£<Dffe<D 
»Rtt:«i5dtC* Sci £ffiji¥3 ft J: 5 . 
[0 0 5 7] h2 6«:waorRcc 

ifi^ftutscc, »2©»»»ry-h«a2 8(0ittW 

ra#«<M>fc < i 0 2 b&ji 9 0 ©a»*m 

(cJ:otl^i6nJ;^ coa*»AOIBI«c, 02 
a&J19 o<DB8^*4te^EP9 4r^£ft£J:5fc:02 

20 ©ft^St^- h 2 8 CQB&^#3 2 St^SfrUTfc 
D, *^a»^l^»3 2<Da»W«B^«*En9 6r 

^snsj:^ »2«ftH9 0«c*-c»ttLr*r^ 
33*ycca*ftit6nr, »2^-h«aioo3&s»«s 

ft<£5 0 »*b<tt, «ftpJ«W»««Sttt»«:<i:o 

So 

[0 0 5 8] -jqswtw:, B#«**fta-r*fctf> 

30 5. coftM&SttoWra:, Bftte<fctfBRW1Btm 
jRfi*b40 0-5 0 0fl[«C*yl»Ttt 15^090 

$*ft* C £ & UK, J:Cfa»WtB»»i«Ofl&© 

?>^u*c0grctsciK:&6, c©ts*. y-h 
40 5c, y-hi«#*wjiW*^tt»««ci«:B(ar 

0 »#* LIH±«HK. 5/- h«K«*f<fcCF«y- h^ 

[00 60)11 H^#^"TSi, SftW«*m©ttfe 
DO{ffift««©BtftAOar, 02B^)19O^r^ 
»Urt»SB*IM.6iifc»W«tt»3Wlft*3tiJ: 

^„ -rnmrn-v^ i<&m#mmt¥mttztix % a 

50 »0©*2BftH9 0'#»*SftJ:5. CO^ftMt, 



15 

¥^f**££ 1 0 KMfe^tt • m&MWm (CMP) *1t\* 
•Wg (CMP) »®DI8Ifc§gK:|SS3*ifc 

u>. ffio-c, {tw-awflWFa (cmp) mifcw-y 
l«c^. ^y*-f Fit«wi*. fb^w ■ ««awf» (c 

MP) Ssfctt-ecoffio^Ffflft^n-fe^oiaiK:, ^<£>ffe<D 

[0 06 1 ] ^-h«5fil OOtt, /<97tK»30K: 

£^t*y- F«ttl 0 4 ifc^trC 
©^a-^6^Ci^0«C 4 ^-HBIlOOtt 

wctt, »i*$j:cf*2a»nr«tm«w*i«>rao» 

^t?cims. C<Dm$tCiZs »*t^-h 20 
«*«3i2 6*5J:tf 2 8«, ©SBSWCJlStr^Cc 
3Mr«*.6*U:5. C<D«WfCtt* Ift^t^h 

c o o 6 2 3 -mmmmz. y-h^io4tt 

^urTI^h^c, *jJ:c;/l:fc»?ffiftU^TI 
y-Ffc»!X;*ftJ:5. #Tay-F±^©3BSfl»xtf 

^-rt-^n-^KJiSTffly- FOJftS&OTJWT?* 30 
y-F«*l O4ttni©02 F^>^X*©ttfP 

— IttRtlt y- FSttl 0 4»r^5^'>A*jJ:^ 

ntl^Ci^LK:, m2^-hS*l 0 4«-^(OffeC0^ 

[0 0 6 4] «MF9>^**KHt/Ctt, njgfecfc 

^*T6o h^^XfrOXUvS'a^FWEt*, y- F 

F-- F»R*^H^<c<t oTR so 
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[0 06 5] y-hmtm<omz&w&>?z±. f^> 

x^xu^g^ F^£^MOffi^<fb£#£/c#> 

h7>>?x^^t>^ F - /< > F rfigttx u 
^^aiVFSBE^aoffitC^tS^S^CC, Mfck 
F-^>Ffig^cD^^S^'rsr*5 ; 5 0 C©J;5 

oc, y- vmmw<Dm2&w&>'?z>t, bv>%>z$<D 

CC^fLT, F^>^x^(D^U*^a;l/ FtBBEJfcfctt* 
KJ:oTfT5orteft<, ^Wfcy-Ff±*W»CcJ: 

[0066] mtezv~htfn&t£&y~Yzj7\x. 

F 7 #<D* u * > 3 ;u F*E&a^W*cifc5£c £ 

ff^r^-rs F^>t?^^cc^fL/r^ y-F*m£fc 
«y-F^-Y^-e©F^>^^S^Mbr, @& 

T£C<t$Cj:o~C IsI&$oF^>^*#<DXU^>3 

* F1IE£^b£l±£C£#r#&C i^S^WCCB* 

6ftTl»S. »c, »&sy-Ms*R*A:wy-F^-f 

y©JCSm5i. ffl*W&n»*J:tfp»©F^>^*** 

* a ;l/ F MHLWWtM £ ft <£ C M O S ®$&<D?ttb<D $><D 

CMOSI13§CD^iLT«n^J:^P 
fcY^it^ZKMls r *XU*2/a-0>F ^EE 

^®^M^3^^c*jl>TM^S^ U 9 ^3^ Fmm 

2/3^F«EWb, tt«fcn»F9>2>;**tt*C>a 
u * a ;b F^JE^WTS J: ^ ic^s c i^J?) 6txr 
^tic, ^ij^p^F^>^x^r«^ng#^ 

3^FHEE£WU WJtep»h^>^*««lr^l/ 
» S^aJV FmBE^W-TS <fc ^^-T^C i3W#ftB»«:*«> 

r^MMMF7>^ft?Mft>n<fc^. 

y- FMf4^/c«y- f -f^tt^-r^c tcciw-rs 
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b<D*s- hffitafflfcW:* y-h<Dig£ 

y- b m^^x<Dm^ j mmm(omtfi^m^ n 

C o o 6 8 ] y- h ot/- hfitaffiB, ftM&HBfc <fc 

ab^o JEK, IB*®, *3l»«@B<Dl*M&»jW:*5 10 
Cf^y- F©J/- h4gtn[fil«v loOdr-f^flWnM 
OSf^-f^fCi^T, *£l>»pMOS£*t*J5l©dr 

h*gfnfiIB, y-hS«c»or<0!IKfSl©«SSEBB**,- 
**lr»*y- hJ^«*»AUHB±»©»tt*«ffcS 
■^SA^&iHKo^^-r^fciotrjgccasrftSi^ 20 

5C<tr&£o 

[0069] «t»y- h>>- HSR«W*^*^^ 

y-bm&<D^mc&->x, mv^y-bwmzmm? 
sctms. «ft?jfiiy-F*r»*AiT? 

>J:0 4>^t^y-hS^^f#^Cli^r^, £/cn5fc 

>y- hCDpMOSFE T<Dy— h 

tt. A 1 K^&g^&^KcfcorxU^a^F^ff* 

<DJ&/8rB, pMOSOV tK&tf£C<D*SSa^ 

* »; ^> u n >y- h &> 6^aa a i y- 1* ^od^hk: * & 
y- bis- bmm&®m>&£MZMm*vft^ctb& 

So 

mbM7^jx&mi<oy-bttm$:&&* s& 

^SBtB^ffcfcW&ffi^^-f^BJSOoy-htW* 40 

iflD^Y^^-^^^ioy-htm***, — 

&m®y-b&n*<S5t*C±ifir?*Z. MCC, 0B<D1 

$nro^^^u^^i lcD^-r 7<oy- htfs** 

3k *l.©«Fj9J3ttF-^>hdr-/^<Dfc<or*O k « 
y^H^ffi^lElBaS©3KiBW«ci?H'r*-5, 1 

o-©HB«B«cws^-r^«jiicE)y- htm** 

tfo 50 
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[007 1 ] *?HBttl> < ^©JBMKcH KM U 
rate*** ««o«M*5<fccf»iE3&s^i!»«:»or^i» 
Sft£5o #26Wtt* *CDJ:9ftSE!E*iJ:^«iE3W** 
W©WlFll3R©«HK:**ti**©& t/rSWSti*'* 
#r&£ 0 

[007 2 ] K±<0»W(cHUTE«:«T©3i*ra^r 

So 

ji 1 ««« , UE^aMtao* 2 6fl*r s 
«ftnitBm%$o» i y- 

Sot> HT2 h7>^^©*2©»»ity-h« 

or, fi*tm**^«ft»*jgrt'rsxg. *$j:onpr 
S2* i ©teo*ry- F«^«rei»wtet*H©^3fe 

&*r v »iy-h«a*«iw*xa 

[0073] (2) *13SS2«<Z)*ffir*or, JWBK 

sw«tm©*fc.< <fc fc-H8i»*iiriaiBft»«r«Ta 

[0074] (3) Hi^fBi^cD^r^or, Misg 
»w«H^<0*J>ft< i fflj»*tWB«fttf*4r«ra 

»*8Wft4 0 0-5 0 0ftTr, ftl 5^1/9 0^ 

[007 5] (4) ssi JitHtS©^r^>or, cck: 

[007 6 ] (5) ^l^lBtg^T^r^or, ®c. 
«fW**flH-*X!B, «rffi»2©«^»ry-HWfi 

■*«aw-*OTBxar*^r, k, mev«L<w. 
OT2»i©«c*»ry-hfl»©»aBP^, fe^cmia 

+ ^ ?^«^rl»IBWW*iMI3**XeS:^r 

«Btm<Dii>tt< i^-^^Htfiaa^W^rJ^rg^^ 
^.Smfiax^r^or, m^c, WBl»fe<fcOT»?Jtt 
tw«SBKr--^'r«xst^'ci^xa. 

[007 7 ] (6) •*IJ!MI©#tt'C*oT 1 
IWB»fl*JJ:^*2««*a- 3 r, Iuismi*5i:^ll2 

ffliw*»fltr5XB. wiB«wi*»tt-*"*inExa 
t^ot, ffirgE»ifecfccf»2<Dfleci»ry-haiao 
«ffl«»*koriiiE«^*»*r«xat*^c» 

ill, 8fTS^2CE)«(r»ttTy-h**©WfB»ffla^ 



x v ttzxm, iwaar i cDffii^r y- h ^©tuta 
B»wtfi#»©**< i«>-»»%«rgBSBfttmr«r 
BtftA^wsaxa-cft^r, tfrieg&fccfctfB 

[0 078] (7) mSI2»D:^r*oT, CCCC 

[0 079] (8) m\mw^M<o-mx^^x, cac io 

[0 080] (9) ^i^faigo^*r*oT v cccc 

XB, fcJ:CW^l2 0D^l^r^h*iS©frgB^2 
jSft aTtBttf*©*^: < i fc-SI$#£, SW2* 2 g&M<D 
«^2«ft«»r«TiS*lfc*SXg, ^r^*So 

[0 08 1 ] (i o) »93na«cD*»r*r>r, cc 20 

KfetrVCt «T^lteJ:.Of»2iS»nIt6tt»^C*t» 

[0082] ( 1 1 > » 1 ~m?M<Dj?&rc & , frta 
»i *jj:ow2a>«ec>»ry- h«a*»fiw*inax 

hflBSomsaaift^ifiBE^^jsR-rsxa. *a//cc* 30 

[0 083] (12) F7>^^ ^»*®co*i 
l^rfeltltM^tit, #1 y- h4Ht*q$j£ 
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[191 ] AftHUHISt jBtwccfie^r, © 

>s?xdr©«axa*s%T-a©«sflWfffiH. 
hhforbi 

10 ¥*ttflHft 

1 2 ?m#m 

14 

i6 ii®^ 

is *2«m 

2 0 nf^x;b 

2 2 p J£^x;U 

2 6 *l©«^8t^F«i 

2 8 »2©il«ty-HI« 

3 0 A-;77 

3 1 rt?7?m 
3 2 

3 4 + + * 

4 0 *fefiJf 

42 miummw 

44 y— x 

46 FM> 

50 mzwmmw 

5 2 

5 4 y-x 

5 6 F U -Y > 

6 0 ¥±I4bJl 

6 2 *l<D«l4frcy-h«aW>HB» 

6 4 ^2©fl^t^FilO-» 

6 6 * * * ^ 

7 0 ffi&i 

7 2 ^??^ 

8 0 »iy-H(tt 
8 2 y-HMH* 

8 4 y-h^# 

8 6 

8 8 suasa 

90 B2B1M 

9 2 M&1$ft 

100 H2y-h»5S 
102 y-hifUtt: 
104 y-F^te 
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